D
espite the low pretest likelihood, rheumatologists are sometimes tempted to use specific autoantibody tests to uncover the underlying disease. On the other hand, viral infections such as chronic hepatitis and cytomegalovirus infection may be associated with the production of a variety of autoantibodies. 1 2 Detection of antineutrophilic cytoplasmic antibodies (ANCA) with high specificity to proteinase 3 (PR3-ANCA) and myeloperoxidase (MPO-ANCA) is now an important tool in the diagnosis of systemic vasculitis. 3 Nevertheless, ANCA have also been described in patients with chronic hepatitis C infection, suggesting that viral infection may induce their production. 4 Parvovirus B19 (B19) infection may predispose to the production of autoantibodies against Ro, Scl-70, and antiphospholipids. 5 Molecular mimicry is the most popular hypothesis to explain autoantibody production in viral infection, and it proposes that viral antigens that share homologies with host antigens generate a cross reactive immune response. 6 This can lead to diagnostic confusion in daily clinical practice.
After observing an index case presenting with polyarthritis, low grade fever, malaise, and positive PR3-ANCA and MPO-ANCA test results (see below) eventually diagnosed as an acute parvovirus B19 infection, we investigated whether positive ANCA test results might be a relatively common feature of acute B19 infection.
PATIENTS AND METHODS
A 24 year old woman (table 1, patient 1) presented in our outpatient clinic with polyarthritis, low grade fever, malaise, and a positive test result for PR3-ANCA and MPO-ANCA. Her erythrocyte sedimentation rate (ESR) was 10 mm/h, C reactive protein was normal, and she tested negative for rheumatoid factor and antinuclear antibodies (ANA). As examination of the upper respiratory tract, chest x ray, and urine sediment were normal, and as specific antibodies to B19 were found by enzyme linked immunosorbent assay (ELISA) and immunoblot, B19 infection was considered and the patient was treated with a non-steroidal anti-inflammatory drug and low dose glucocorticoid. The clinical symptoms subsided three weeks later and PR3-ANCA and MPO-ANCA were negative after six months.
In a consecutive case series from 1998 to 2000, 1242 patients with suspected arthritis of peripheral joints attending our outpatient clinic were screened for serological evidence of acute B19 infection. Six female patients (mean age 34 years, range 18 to 44) presenting with mono-, oligo-, or polyarthritis, and a macular rash in two, were diagnosed as having acute B19 infection on the basis of specific IgM and IgG antibodies detected by ELISA and confirmed by immunoblot using the structural proteins VP-N, VP-C, and VB-1S, and the non-structural protein NS-1 of the B19 virus (Mikrogen GmbH, Munich, Germany). B19 viral nucleic acid was found in two of four patients tested by a nested polymerase chain reaction. 7 Blood was drawn from patients with B19 infection after informed consent had been obtained and was tested for the presence of PR3-ANCA and MPO-ANCA by specific ELISA (Orgentec Diagnostika, Mainz, Germany). The cut off level of the ELISA was 5 IU/ml. Specificity of the ELISA for PR3-ANCA and MPO-ANCA was reported to be 93-100% and the sensitivity 68% and 55%, respectively. 3 After six months and two years, all six patients were re-evaluated clinically. After the first six months serum samples were collected and retested for the presence of B19 IgM and IgG antibodies and PR3-ANCA and MPO-ANCA.
To Descriptive statistics were carried out using the software package StatView version 5.0.
RESULTS
Outpatients with B19 infection and detection of ANCA Of the six patients diagnosed with acute B19 infection, two presented with oligoarthritis, three with polyarthritis, one with monoarthritis, and two had a macular rash (table 1) . Five patients with B19 infection reported morning stiffness lasting between 30 and 210 minutes. The ESR was raised in five patients and C reactive protein levels were high in three patients. A positive rheumatoid factor at low titre was found in two patients. Antinuclear antibodies were negative in all patients. One patient tested positive for PR3-ANCA and two for PR3-ANCA and MPO-ANCA (table 2) . In three patients with B19 infection, neither PR3-ANCA nor MPO-ANCA was detectable either at study entry or after six months of follow up. After six months, peripheral joint disease and the macular rash-when present-had subsided in and all patients showed B19 seroconversion, demonstrating adequate immune response to the virus (table 2) . No clinical signs or symptoms of systemic vasculitis were found in those patients positive for PR3-ANCA or MPO-ANCA, even after a follow up of two years' duration. Importantly, all patients with raised PR3-ANCA and/or MPO-ANCA at study entry tested negative after six months of follow up. Raised ESR and C reactive protein levels normalised after six months. 
Serum samples from patients with serological constellation of acute B19 or EBV infection

DISCUSSION
Patients presenting with arthralgia or arthritis are often a major challenge for rheumatologists because diseases as different as viral infection or systemic vasculitis may finally evolve from such a monosymptomatic clinical condition. Parvovirus infection associated with self limiting non-erosive arthritis occurs in up to 12% of adults attending an early arthritis clinic. 8 Conversely, Wegener's granulomatosis may also present with arthralgia, and non-erosive arthritis can be an early symptom in more than 25% of patients. 9 Hence, reliable antibody tests to distinguish Wegener's granulomatosis from viral infection are needed.
In our clinical series of patients with arthritis and acute B19 infection, a commonly used ELISA detected PR3-ANCA and MPO-ANCA in three of six patients in the early phases of infection. Six months later, when clinical symptoms had subsided and seroconversion had indicated resolution of acute B19 infection, PR3-ANCA and MPO-ANCA were no longer detectable. When we subsequently tested 44 sera from individuals with acute B19 infection by IIF and ELISA we found ANCA in two of them, which reinforces the hypothesis that false positive ANCA may occur during acute parvovirus infection. An analogous approach with EBV antibodies yielded similar findings. The trivial explanation for our observation, such as a non-specific reaction of the ELISA test system, cannot be fully excluded as we did not have enough sera left for IIF or immunoblotting in the clinical series of arthritis patients. However, the occurrence of ANCA found by IIF in 5% of individuals with acute B19 infection suggests that there is a pathophysiological context for viral infection and the development of ANCA. This is supported theoretically by the following: the presence of B19 viral DNA in tissues from patients with Wegener's granulomatosis 10 ; the fact that B19 can inoculate and thereby activate endothelial cells 11 ; and the fact that PR3 is expressed on activated endothelial cells and neutrophils. 12 In support of our findings, a Taiwanese group also reported four cases of B19 infection with a positive p-ANCA test, and they too detected both MPO-ANCA and PR3-ANCA in two of them. 13 Conclusions ANCA were found in 5% of patients with clinically and serologically diagnosed B19 infection and in a random sample of sera of patients with acute B19 and EBV infection by a routine ELISA and in two cases by IIF. ANCA were no longer detectable after acute B19 infection had subsided, suggesting an association with the viral infection. We therefore propose that in clinical situations with a low pretest probability, even those autoantibody tests known to be highly specific for autoimmune diseases should be repeated after a certain interval if these test results are essential for the diagnosis.
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